(ACPase) activity with reference to morphological changes were observed in the hepatic parenchymal and Kupffer cells of these rats against controls. In the deficient specimens, enzymatically positive and negative lysosomes were seen in the hepatic parenchymal cells, with occasional morphologically altered Golgi apparatus with no activity.
In these cells, an increased number of fat vacuoles were seen. Kupffer cells, on the other hand, showed enlarged lysosomes and enormously enlarged lipid pigment bodies or ceroids with no trace of activity.
Autophagolysosomes were also seen with varying degrees of activity.
In the rats of a vitamin E supplemented diet, no large lipid pigment bodies of this type were encountered.
Their histochemical and morphological analysis was similar to that of the controls, other than having some fat vacuoles. This indicates the morphological and enzymatic recovery subsequent to the vitamin E supplementation.
The results are discussed in relation to the lipid peroxidation.
Well defined morphological and biochemical changes can be induced experimentally through vitamin E deficiency (7, 10) . Vitamin E is also known to protect oxidizable substances against oxidation (23, 24, 40) , as well as act as a biological lipid antioxidant (41). Furthermore, it is a component of cellular membrane lipoprotein (13, 19, 25, 27, 32, 38) , maintaining the membrane stability and permeability (9, 21) . Its biological function in the cellular metabolism is disputed (25, 26, 27, 28) . Recently, ultrastructural and ultracytochemical changes in the distribution of ACPase have been noted in nerve cells during vitamin E deficiency (6) .
ACPase has been demonstrated in hepatic lysosomes by means of electron microscopy (11, 17) and later, widely studied through various experimental conditions. However, there is a lack of study on its distribution change in a vitamin E deficient liver. 
RESULTS

Acid phosphatase:
The following results were obtained for vit. E deficient (Figs. 1-12 ) and vit. E supplemented (Fig. 13 ) rats. They are described against in comparison to the controls. 8 weeks deficiency: Enzymatically positive and negative lysosomes were seen in the parenchymal (Figs. 2, 3, 4 ) and Kupffer cells (Figs. 5, 6, 7, 8) . A number of fat vacuoles ( Fig.1 ) and irregular tail-like forms of positive lysosomes were observed in predominantly the parenchymal cells (Figs. 2, 4) suggests a wrapping mechanism. Some of the negative lysosomes of varying densities and autophagic vacuoles were enlarged to a certain degree (Fig . 5 ).C hanges in Kupffer cells were well marked since some of the lysosomes of heterogenous matrix and irregular shapes were clearly enlarged and lacked enzyme activity (Fig.8) , and since the presence of enormously enlarged lipid pigment bodies or ceroids was noted (Fig.7) . Ceroids were homogenous , round and had no ACPase activity (Fig.7) . Marginal enzyme activity was found in the autophagolysosome , enclosing a structure containing vesicular bodies (Fig .6 ). 15 weeks deficiency: In hepatic parenchymal cells an increased number of fat vacuoles prevailed. The Golgi apparatus was altered morphologically , with some cytoplasmic disruption (Fig.9 ). The enzymatic status in these cells was more or less the same as that of 8 weeks deficient cells . In Kupffer cells, regular and irregular forms of lysosomes with reaction products were encountered (Fig .10) . Round lipid pigment bodies or ceroids with a heterogenous matrix were seen to increase in size with no trace of enzyme activity . Due to their enormous size they can easily be compared with the positive lysosomes in their vicinity (Fig.11) . Autophagolysosomes were sometimes encountered, with strong enzyme activity acting to digest the mitochondria (Fig.12) .
Some of the cristae of the mitochondria were also positive. Supplementation with vitamin E: Vit. E deficient rats of 15 weeks deficiency were refed with a vit. E supplemented diet. There was no outstanding difference in the lysosomes of the two types. They appeared like that of the controls, morphologically and histochemically. Enlarged lysosomes or lipid pigment bodies were not seen, and fewer fat vacuoles were seen. Some enzyme activity was localized in the morphologically normal Golgi apparatus of the parenchymal cells, which seems to be a normal distribution (Fig.13) 
DISCUSSION
The fat vaculoes, enlarged lysosomes and large lipid pigment bodies were observed in the livers of vit. E deficient rats. These results clearly suggest an increase in the lipid constituent of the cells. This increase appears to result from intracellular peroxidation of phospholipids and unsaturated fatty acids (39). In other words, it is caused by the polymerization of oxidized lipids. The rate of lipid peroxidation was considerably higher in the liver homogenates of vit. E deficient rats than that of the normal rats (12, 45) . Lipid soluble fluorescent pigment is known to increase during vit. E deficiency, and the presence of pigment is correlated to in vivo peroxidation and cellular damage (41, 42). This deficiency also causes in the formation of large secondary lysosomes (4). Lysosomes and lipid deposits are reported to increase in the degenerated sarcoplasm of vit. E deficient specimens (44). Enlarged lipid pigments or ceroids, as seen in the present experiment, although morphologically different from conventional lysosomes may be like the chromolipoids formed through polymerization of oxidized lipids. Their different morphology reflects different physiological states. The chromolipoids are sometimes described as ceroids (18, 22, 33) . Ceroids may even be lipochrome, lipoprotein, hemofuscin, fat pigment (16, 18) or lipolysosomes for the definitions of these are widely disputed. Ceroid pigments and lipofuscins have histochemically identical systems (31). Lipofuscins or residual bodies have been known to contain acid hydrolases, endogenous metals, melanin and also oxidized lipid (2, 14) . Pearse (34) reported that an autooxidizing lipid develops into a full size lipofuscin pigment as the oxidation progresses, with the oxidation progress due to an inadequate amount of antioxidants. Vit. E as alpha tocopherol is an antioxidant. Vit. E is known to prevent peroxidation of unsaturated lipids (40) by preserving the normal structure of the membranes (12) . Unsaturated fatty acid, catalyzer, cofactor and ascorbate, and antioxidants (such as vit. E) are involved in the process of lipid peroxidation, and its rate depends on the quantitative balance of these factors (12) . Irregular or tail-like structures of positive lysosomes seen in the hepatic parenchymal cells suggest a wrapping mechanism (37). Large lysosomes and enlarged lipid pigment bodies were seen in only the Kupffer cells. Well defined changes occur in Kupffer cells because they are more responsive than parenchymal cells. Kupffer cells digest compounds that enter the cells by endocytosis. A variety of lysosomal hydrolytic enzymes were biochemically determined to be greater in Kupffer cells than in parenchymal cells of the liver (3, 30) , as endocytosed compounds are digested by lysosomes (8) . Current observation has not shown any trace of ACPase activity in the enlarged bodies, which are refered to as ceroids or chromolipoids in the present study. In the neurons of vit. E deficient rats, however, ACPase decreased remarkably in the enlarged lysosomes (6) . Present results suggest that ACPase may have been utilized in the process of lipid changes during peroxidation, or that the damage or rupture of lysosomal membranes in exposing lysosomes to lipid peroxidation may have caused its loss in the cytoplasm (43, 48). The breakage is due to the loss of vit. E from the lysosomal membranes (25, 27). There is reason to acknowledge this possibility since in encephalomalacia due to vit. E deficiency, brain ACPase activity is reduced in the lysosomal fraction with a concurrent increase in the soluble fraction suggesting lysosomal rupture in vivo (20) due to lipid peroxidation (47, 48). Similar increases of lysosomal enzymes have been obtained in skeletal muscles and kidneys of vit. E deficient specimens (29, 48). It is also thought that the increase in lipid peroxidation in the vit. E deficient liver is a subsequent result of membrane alteration, rather than its cause (12) . Vit. E deficiency also seems to induce the formation of autophagolysosomes, possibly by the wrapping mechanism in the hepatic cells as was seen in a glucagon perfused liver (37).
Gradual recovery of the morphological and cytochemical status of the liver cells occurs with refeeding the deficient rats a diet supplemented with vit. E, since no enlarged lysosomes, large lipid pigment bodies or ceroids wer seen, and since peroxidation did not occur.
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